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(54) GLYCOSAMINOGLYCAN-SYNTHETIC POLYMER CONJUGATE 

(57)Abstract: 

PURPOSE: To obtain a conjugate biocompatible, biologically inert, highly stable in vivo and useful for 
augmentation of soft or hard tissues and so on by employing a conjugate comprising a specific compound, or a 
derivative thereof, chemically bonded to a hydrophilic synthetic polymer. 

CONSTITUTION: A conjugate comprising a glycosaminoglycan or a derivative thereof is employed, where the 
glycosaminoglycan, preferably selected from the group consisting of hyaluronic acid, chondroitin sulfate A, 
chondroitin sulfate C, dermatan sulfate, heparin, keratan sulfate, kerato sulfate, chitin, chitosan 1, chitosan 2 and 
a derivative thereof, is chemically conjugated to a hydrophilic synthetic polymer, preferably a multifunctionally 
activated polyethylene glycol. 
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[0 0 6 1] CCX\ n\t. m20^m200<Dmmx^^ ; ^^>iD^3g^^TfC^t"o 

mm ^^^y] \t. N-yir^;u^;i^3^5>co^DjlL [oo6 2] 




K-T -h: i/" 7J I y 

[0 0 6 3] ^:;iTf. a\t. ^500-'^2.000£^$5BT^ 

So 

[0 0 6 4] ffifg r:^hit>J 0P^6<J{C®JT-fe5";U 



[0 0 6 5] mm ^^h-^yi} ^y^z^-t^vu 

[0 0 6 6] 
UtQ] 
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H NH-CO-CH3 H NH2 
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CSP^T&^i-Sfi r 4r ^ >fpjl: * tiTt + ^ > ) 
[0 0 6 7] ^ICT, Dfi, *5500-*52,000<©«6H-C^ *^^(cittyir^JWb^nfc4^5^>^lc*-r'2>. 

[0 0 6 9] 

[0 0 6 8] mm r:^^h1i->2j eATJC^TJ:'5;^* [ft?) 



4^ h •» >'2 




H NH2 H NHj 



[0 0 7 0] JSilT, ntl, J^500-'«52.000(D|gSTfe JKiiL^jt^W-TS^U T-^lc^-TS* 

[0 0 7 2] 

[0 0 7 1] mm ^^^^>mm] \t. &:r\z^rmy)^3o utsi 




O^CCHi 



[0 0 7 3] cci-c, ni3:, mo^miooomm^^^o ^ic^-r^o 

[0 0 7 4] r^^ hfiS^j ti, OT{c^-r«iOji [0 0 7 5] 
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NHCOCH, 



-Jn 



^7 h1«^C0»l3SL3.:^ V h 



[0 0 7 6] eiiiT, n«, mio--mm<Dmm^^^. 
[0 0 7 7] r^/iu>j tt, &.y\z^r^v\z. 
mm^t^jv^'^^ >tmm^t^j]^^ u>mt<D^m:3.::i^ 



[0 0 7 8] 

[^bi 0] 




H NH-SOaH 



H OSO3H 

UBit^Af^ u y^ 



[0 0 7 9] d^lT. »Sl2'-jiSfj3.000O«SfflT^ 

So 

[0 0 8 0] ffl0g r^i^^Wtc^^^4;5:7puv-j . 

[0 0 8 1] *SgHJCDffiffitC»SbVi'&l^2pUT-Ji, 

^n%^^o\zm^mzww^^^nBL^rd{t^<Dm& 40 



^r)%^f)^^rz\t^^mkx$>r)n^t)^. s^mm^zu. 
mmm\z^m{.x\f^y^\^\ -te<7)5im^7Kfe^^K*UT 

ibm^i^^\zmn'^ti^. ±x(Dm^u^^^v^-it. 
mt:fi')x.^u>^u=i-jv (PEG) ?&t^frfe,ns. - 

^wr-^iOtc^irUT, ri-^fgiiSltt^bPEGti. €-*^fc 
11*5100 tms, ooo<h(7)Pfl. $ ^ t::^ff * L < «*5200t*5 

8,000a:®ra> ^LTg'b«F*U<tl*«J5,O00(7)^i^5^^ 
iKj40, 000, $ e> V < 11*53, 000<i:*!jl0, 000^(Z)^1 
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< m 000 tlOO. 000,hOffi(7>5p:i^^T-»€:W"r So 
[0 0 8 2] PEGtt, -aCD7^^'^7;i/=^U>X-'7^;l/ 

[0 0 8 3] mm m^mum t^. (t 

^^Scfct^'^^tj^ic^-rso 20 
[0 0 8 4] ^mmm^'vm\^^^mm Ht^mzt^^v 

[0 0 8 5] mm r^^ji^tt<Oig'&#:j :^mM\z 

^vrz±^^m\z^m\^rj:±^m'^^<D7^^j'^-^M^ so 
•rSo m?i\tt. rpEG-br;i/n>Kj tit.. bT;i^D 

v^7&^ $e>{c»^U<Hx-'r;HS'&«::frl/TVi^o » 
[0 0 8 6] j^TKIi-g-^^^Uv- (mtf. ^UX^^W- 

M r^^aj mm^mzi^^^x-mzm^^^ti^^ 
r^cttmmmizmm^n^. se^r, peg 2, 

000 CDM^Sfli. 0^J;if^, 1 . 5 0 0-2. 500<DSSI5 



#W¥7-2 7 8 2 0 3 

24 

'5^^-T^S-^b^Sil<i:;5^^$nSo fi£oT, J^SOO- 
*?j20,000a>^^^^S«5ffl», ^>?5:< tt>ij85800'-*?l20,000 

[0 0 8 7] 2^Bjjffl§ffTffiv>sffli§ rffiffi«Itg;^U v 
Stt{fcPEGa:S)«^T-5«^Tfi:e-rs. ^ 

lci*-rSo ffiffipJtg;^Ui^>^So®:ti> 2,4,6- hUx 
h n^>if>x;i/2lN>K:f h g A(TNBS) t<DS.mzJ;: 

[0 0 8 8] ^mmm^xm\^^^mm mmi ^^zs 
rjfeigj \t. mz. v^mm^rc\t«Mm^im(D 

m^^rc\t^m. ^^\^^t'»(Dm^^rz\t^m\z^^x 
«cD®m. m^. mm. ^K. ^fefiiS^p^^^-r-Sc 

m?i\t^ &m(Dvt>^tz\m<D^^^\z^\^^x. ^rz 
\t. mi\:(orzibi,zmm^^t>n^±mu^<D&Tms^<o 

^rci^<D:^^BM(Dm^»<D»m) . ^rzimmrmm 

\z:^\ir^w:mm(Dmmffim^f^n^. w^^nv^^<Dm 

It. ^^mm^rc\tnm<Df^miz^n^) > ^^M^tt 
cDje-g-^jcoffiffl. mz. mwt3iU^mtntm^^t>'^ 

rz^i^m^i^<Di^'^i^(D^mif)m^f^n^. n(Dmm\z 

-r^m^mt. snrz3\m^m<orzi^\zmti\zm^^w 
^^m.r^(D\zmzmmx^^o 
[0 0 8 9] mm rit-r hti-o^ mmm'f] 

vx. jE'^mm<D^tE^rz\tnmm^^mt^±m'^m ^ 

^rz\t^]gL^nn^) ^mmr^(o\zm^^Bn^. 

mv^^:j9-y>^rz\mm^rD< ^rzi^\zmm 
mm^mmvn^fi\ ^rz\t (2) cn^t^, miE^'Z- 

J?)(biologicalanclioring)j ^m^mM^X^M^"^^ 
fttblzf^mr^o SJIBco<J:'5«c. if-f h:^-f 
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25 

steogenic factor extract) (OFE), ±j£*i5iST^(EG 

F), mmMmmmsi=!'(jm a. tgf-^ (TGF-3ovi*> 

GF-i3 1), J^KSmiim®^^ 2TGF-i3 2. 
ifJSS^ A A (PDGF-AA) . Jfil/h«*5feii5BH^ A B (PDGF 
-AB)> Jfil/hS^*Ji5SH^BB(PDGF-BB). S^ttHSl^ 
j^«aiimeT(FGF). ^SSttFGF, jg'&MJi^fi&li^k^:/^ 

h«(CTAP). j3-no>3K^d:/u>, -r>'>3.u>»ii 

mS^, XUXDJj^X^XEPO), »jS^;gST(NGF). 
#^liJ^^:^>/^^®(boDe morphogenic protein) (BM 
P), ^m^m=i'UE) §ffl^3i^^#«»o S?^L<«, 

^ot^^-i hti-(>. mmm^. ^^xs^^ \>ti-^>t 
mmm^ t <Dm^f3:ms^^t)ii:^m d 5itf ci t tc: j: o . 

§o fei4{bPEG^:ii?^U3-y-5y^U;^>i:^j^ 

^t. m^\:i.^mz\tmwr'^nr. -^lx. v^h:^^ 
\z. ^K^^mr^^'tommizmmh. ^>n^m<D^&m 

& izMt^^^o^^M \z -D TcD^ife#«SS« SSttT 

[0 0 9 0] mm r^^^fij t*. Rffs-r^^:S^#s 



26 



cDfi^^ftT^, z.zx\^'^ommh\t. ^^mm. 

1" m?iit:i. ^Jt^(conditioD). ftgij, 

:feJ:t;^B) (C«#LT^ftL. ^65 (caregiver) J: 

xhuxsw-r^MVi^^ifiM-;^^) fjm^n^mx 
'vmx^m\z'r^<D\z+^fsiWtmi^^^ u T<^)a^-&t? 

xmm<^mmm^±^^mvn^o ^^u7cdsh> ^ 

[0 0 9 2] ^mmm^xm^^^mm rsme^^** 

30 if^^>tf-X aifgzi^-y>-dPEG3e^, ^^^U'^^h 
^>^;i/:tnx^lx'>t:— X. vUn — >:fAb*-X\ t 

FDy;i'fc:-x, ^ib^-r«fc'~x, i3j;t/f:^f^xtr- 
x^m^^f^n^ft^. z:n^\zmj^^nfsiv\ »*Lvi«it 

[0 0 9 3] ffl^ r^Vi^ffiM-j ^*cf^TOifA:feJ: 

^ittf Xretaining pin), m^-fU-hU 
if) , I^SB^fflH- («3JAti, xUa-->y;i.x>-<D- 

W (^iA«. AX^i>Bi> BM. WEi. jM«;^£) > StJ 

;u$n5t4?>:/4i:ffl5'AWx (^J^tf. Aizet (^®g 
;g) ^X7fx>X) > I^^{:^£:g^;^cfiiea(D;tJ6©Xxn 
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[0 0 9 4] i^'^mm^^m^^^m^ mmummm 

[0 0 9 5] 2|cHJi|ffl#i*iTfflli^^i§ K>lJ-f5"a.J 
[0 0 9 6] Mm r;*:ft^l'&Jfej i:UTI^> ^^^Jt^U-^ 

[0 0 9 7] Mm rn^-y>j wto^^. 

^^iJ-GIy-X-y-^W-r ^^SP:^:}' (C J: D ^mWtj- ^ n 

w^^^^-t^. m.^wuuWiX. iM-iii^T^^o 
im'^mWiTm.. ^ne(Dn^-y>. *3<i:i/to<^)^^ 
(Z)SfcDa^-y> (3^j^3^-yx ^^xmx.^fz\t. 

^) ti^^r^) $:&^-r^o 3^-y>ti, 

m^^itm"^. ^i^. urn. ^ 



28 



[0 0 9 8] rjKSTfc^nfcj llMWfc^To^ 

[0 0 9 9] i-iam^^) i^^mo^^v^^mm-^ 

10 t^^i^^r^. z.n\t. ^<0mwu:^^^m^^xm 
^$n#^o ^^:bmz'^?i\t. (1) iS7Ktt-&^3j^u 

^-ff^m^it^ti. (2) ^U3it^/^U:^>*^. i£ 
^iff. ^LX (3) MiiYb'&^^ituv-^ft^WfrgfiS 
[0 10 0] (5}^Ux5^l/>:i^Un-;i/(PEG)©^tt 

mmm^u<. ^i.xmmm\z\mmm^^j;:is/^rz 
\t^':f^¥(Dmm^mm\^^i^^^x$>^. peg 

[0 10 1] (D'^m^^U x^uy^^J n-m^. 
-^^•^'^/S:^^ (m^^t. ^yn!;W^m (Abuchowski 
6* Epzymes as Drags, John Wiley&Sons: New York, 
NY(1981) 367--383;:fe<i;r;^reborg6, Grit. Rev. Ther 
ap. Drug Carrier Syst. (1990) 6_:315 ^^m<^Z. 
t) > '^r/^^KOft:^ (Mutter The Peptides. Acad 
emic: New York, NY 2:285'-332 ; *5i:mal ipsky^, I_ 
Dt. J. Peptide Protein Res. (1987) 30:740^#Mco 
40 :it) . :fe<fct;f#UT— |gi»(D'&J5K (Zalipsky^*, Bur. 
Polym, J. (1983) 1^^:1177; *5j: Wuclii J. Macro 
mol. Sci.-Chem. (1987) A24:1011&#,^,0D;1 th) ) \Z 

x^uy^^j:2-)vtm'^mzm^fs.^^(D3^>/^^n 
t(D^'^\z^r^^m^ti^m^<D^^ :f<o^'^mt. ± 
{^^ni^\z:i5{f^^>/^^'m(Di^Mm^t. ^&mm<o& 
T, ^j:zs^wim(Dmm\zmj&'r^^^i^^mr^rctb 
\z. ^^&^ummmm\zmmx^^:it7fi^'rx\zm^^ 
n. ^Lxmtb^nx\^>^. 
50 [0 10 2] «Ftcwffl-e«>si:S8e)^ns#ux^u> 
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iJg-^b^-S (Abuchowski^. J. BioK Chem. (1977) 
252:3578^#MC0C:i:) « ffitt^^U X^l/>i5^»J n->!l. 

[0 10 3] PEGcD^tt^fcJ^ti (mPEG^f&tt^bJ^.^^^ 

^1:PEG(0— J^figJi, mPEG-Xi^ x^— H-N- 1 H n^^^i/X 

h*XX7^;l/(SS-PEG)Tfe^ (Abuchowski^, 
Cancer Biochem. Biphys. (1984) 7_: 175^#fi^cr) C 
«h) o SS-PEGcDJ:'5;^PEG©^14jt:?^S8tt> itKEWS'^ 

'9;&?gttftPEG«. iJ'W't^^Ht.KJi^-rsi^, xx^;p 

$?iL<ti/^Vi (Dreborg^. Crit. Rev. Therap. Drug 
Carrier Syst. (1990) 6j315 ; :feJ:lAJlbricli^, J. M 
akromol. Chem. (1986) 187: 1131 ^#Mco::<h) • 

[0 10 4] ^v^y^^-^itx^xY^^iL^yn^;^}:, 
^^'t'^^^z.hx^'^^^hXi. ^njCcfcoT. xx^ 

(Zalipskye. Polymeric Drug and 
Drug Delivery Systems . ^10$, r4^Ux^l/>^ 
U n-jpox^ >'>-f ^ hj (1991) 

lc::feV>T^$tTfc (Veronese^, Appl. Biochem. Biote 
chnol. (1985) 11:141 ; :feci:r;^arwoode>> J.Labelied 
CoMPounds Radiopharm (1984) 21:603&#^<Z)Cia:) , 
PEGchiJ^V/t^H^i^jig'&^it^teco^SJ^, :^>il/n;^ 
-hJg'&Jr^^'fecoT^JQIi^ (Beauchampa, Anal. B 



(16) 4#||¥7-2 7 8 2 0 3 

iocbem. (1983) 131:25 ; 43 cfcr/^erger^. Blood (198 
8) 71:1641^#^.©Clt) o ti)\^n^-V^'^\t. ti)\^ 

5 r$^^/-;p-fi?ttfl:PEG=£ffl ^fc:<fc 0 

[0 10 5] ±l5<Z)PEG^^i4{i^-r^^^CD^g*5^t;C 
^S^tt^aJcMUT^IffiL:/bS:®t-C«, PEGii^^CD^I^ 

3j^Uv-i:J!g'&r^::t«ISi^$nTl.i;5:V^ (Polymeri 
c Drug and Drug Delivery Systems . ^10*. r;}?U 
x^ 1/ > ^ U n ~;kox ^ >-r 5 >?;V:^ "^i^^- h j 
(1991)=&#M(0;ii:) o bd^b)^;5te>. ilO 
ck^;a:Stt^I:PEGft;^i^;0^, ^f^^ttT^^^ii'&ttOje^ 

a? [0 10 6] (fi&14{bPEG(^i^^OJ^Ii) *^ejCDffiffl 
\ZM\^X. #Ux5"l^>iJ/Un-;i.f*, i^^(0l*«3, 

^&jl#^-r^/s:s6^c^glls$n. z^tixz^^x. PEGii-fk 

07^yS«hoorBltC**j^'&75t^i:#^o PEGcdvK:^ 
PEGc7)fiimk;?^Sit^^#:Yb^n;^i^U 3-9-5 y i5^u :^ 

mX%^. ^l-7JCi3ViT. ffiMGAG-FLYMJi. {b^&^ 

[0 10 7] S«0CD^1ifl:PEGJi, -^Igl^^mbPEGX 
G-PEG)^*^^*, JlO^^(0«igS;, iScfct^yUHif 

[010 8] 

m\ 1] 
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31 32 



N-0'CO-(CHaJxOC-0-PEGO-CO-<CH2)yCO-0^f<fn 

o f \ 



GAG-PLYM-NHj 



GAG-PLYM-NHa 



GAG-PLYM-HN.CO-(CH2)3-OC-0-PEG-0-CO-(CH2)3-CO-NH-PLYM-GAG 



^1 



[0 110] 

[Ibi2] 



S-PEC. n=3: ~'Btl&^iS^it?ZG^ if y -i i'Jju 



'4- 



-0-0C-{CH2l3-0-PE6-0-{CH2)3-CO-0-N 



GAG-PLYM-NH2 



GAG-PLYM-NH2 



GAG-PLYM-HN.0C-{CH2l3-0-PEG-0-(CH2)3-C0-NH-PLYM-GAQ 



[ 0 1 1 1 ] 5 e IC, PEGOflScD- -glStt^mbJ^fi 

(n = 2) ^^t3tc^r« ^mt?EGt^ou^^y^ 



[0 112] 

[^bi 3] 
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33 



34 



S-?EG, n=2: -•g^gf^ratt-rkPEG^ ^ '-^'^ 



N-0-0C-(CH2)r 0-PEG-0-{CH2)rCO-0-N CD 



GAG-PLYM-NH2 



GAQ-PLYM-NH2 



GAG-PLYM-HN.OC-(CH2)2-0-PEG-0-(CH2)2-C0-NH-PLYM.GA6 



^3 



«agiC*5j;t;#Gn-5Jfe^#^^^4lC^-ro CCOjfe'&ft: [0 114] 

S-PEG. n»l: Z.'^m'^^mm^^ if y ^ i jV 



□^N-0-0C-CH2-0-PEG-0'CH2-C0-0./M 



GA6-PLYM-NH2 



I 



GAG-PLYM-NH2 



6A6-PLYM-HN-0C-CH2-0-PEG-0-CH2-C0-NH-PLyM.GAG 



^4 



[0 115] ?nQ(D^ih\zm<D~'^m^mii^mm\t. 



[0 116] 
Utl 5] 
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J5 36 



0-OC-O-PEG-O-CO 



GAG-PLYM-NH2 




GA6-PLYM-NH2 



6AG-PLYM-HN-0C-0-PEG-0-CO-NH-PLYM-GAG 



[0 117] ^Cl-SfC^-r^Tc^^^Wi, X^>'> 
A-PEG tif^)^^^J^Utl ym^W- 1, <DR^^ \Z * 



x\ 5 



CO 1 1 8] 
Mi:i6] 



OHC-|CH2)2'0-PEG-0-(CH2)2-CHO 



GAG-PLYM-NH2 



GAG-PLYM-NH2 



GA6-PLYM-HN'|CH2)3-0-PEG-0-(CH2)3-NH-PLYM-GAG 



3:6 

\t. 7 JC^I-PECy U v'>^;I/X— ^jKE-PEOTafe-So [0 12 0] 
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(20) 
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38 



A A 

CH2-CH-CHrO-PEG-0-CH2-CH-CH2 



GAG-PLYM-NHa 



6A6-PLYM-NH2 



GAG-PLYM-HN-CHrCH-CHrO-PEG-0-CH2-CH-CH2-NH-PLYM-GAG 

I I 

OH OH 

^1 



[0 12 1] (^Uai^-5y^Uij>co{k^Wi§»#: 



[0 12 2] tT;Vn>^. 3>Hn'i'^>^^S. >^ 

^)-<D7^jm^^?L^tzmz^7^'5'Mt (-COCHsS 
[0 12 3] 

[Ibi8] 
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39 40 




--'n 



N a OH^m\i^^ 




[0 12 4] 
Utl 9] 
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H NH-CO^a 



CHjOH 



CH2OH 




H NH-CO-CH3 




(22) 



«p§g¥7-2 7 8 2 0 3 



4^ 



[0 12 5] Ki&7s^-I:.Z\Z^^n^^^\Z. ^/VJ 

So 

[0 12 6] 
[^2 0] 



10 
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(23) 

CH2OSO3" ' c(xr 



^m^7-2 7 8 2 0 3 



44 




H NH-Sps" H OSOa" 

N a OH^mi^/c 




[0 12 7] JKATcdS 1(^^:430. n>Hn^>fi|£g^ 
i^U 31^-5 y :^ >U. -COCH3 J:r;^-S03 ScoM:^ 



[0 12 8] 

[^11 



30 
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^m^7-2 7 8 2 0 3 



45 



46 



















"J 










or 






















^7 hSfCik 







[0 12 9] (ik#e<ji'^^<ii^iburc^U3it5/^u 



[0 13 0] 

[>fb2 11 
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47 48 





[0 13 1] 



Mb2 2] 
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50 




0 

N-O— 0C-^CH2)«-O— PEG^W^ 

O 




OC— (CHa)„— O— PEG-'WWOKA 



[0 13 2] ^$^^U3-t^iy//U;^J>-'3^^U*7-jK•&#: 
>x(syriDge-to-syriDge)?l'&^ffit^T3l?U*7— tjl-^ 

[0 13 3] f^^i^mf^mm^^um^n^m^i^<D(^ 
m m^^t. s-PEG) (Dmrniz^-DX. ^B,\ztm^m 



x^(D^\z^m'^ntzM^m\z^'&f^^^^^^-t^. 
n-(r>^mmmm.^m\z^^^x. mis.^mo:>Y^Qf)m^ 
30 ^nx^m-^nn. ^(DUi^mtm^o-^v 

[0 13 4] ^-^mi^mmmGit. ^y^^Mt^n 

/^6\Z7r:'rJ:o\Z. 1 Set D^V^^^'J 7 i5^Ui7> 

y-y>t^^mr^rc^\zmm-^n'i^^c #en^a 

[0 13 5] 
Ut2 3] 
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(27) 

OQOH 0\/»\ 



#§g¥7-2 7 8 2 0 3 



5^ 




N.0-0CMCH,>,-0-PEG'(MCHa»„-C0OJ»^] 




^0C-|CHa)„O-reG-CWCH,In-C04lH-=l 5 - ^ > 



[0 13 6] iJ^Unit^y i/U;^>-:^U'7 — 

m\zm^^tL:^'y-f>\t. mtm: mxU. Zyderm 5^ 
Collagen) *fc«l^j»ili«0(riTn7&^"eS D# 

^ H 7 X n H CD i^TnT^^ ^^^f -2) n ^ > 

jo^ffi/B etui's, m^om^Si<r>uy-^yimmmzx 

^ ; ipllg4.488.911-^ ; fpl»4, 424. 208-^ ; |^|g4,582.64 
0^ ; ^^4. 642. 117-^ ; 1^^. 557. 764-^ ; 43 
4,689,399^ ('r'<T*0Jj^S+T##<i: UTSfflf 
S) \ztm<oiLM\z^^xm^'^nn^o ny-^y 

f^'^mzf^^'^^^tzmzm\^^^nm^. #^offj^nj 

^5. 162,430^t-p^tClH«$nTl^^p 

[0 13 8] (^fl^ijs^) i^mm^')::^^^yi^') 
So aAnJtgj^^^ifetbT, mm^^moomM^'c so 



So 

[0 13 9] ^U3l?-^/>/U:^>i:^^4^U'7-^co 
i@#^OvU >v (double-barreled syringe)<D^iJ^ 

y\z-^^\z^mhx. ^myr^'m'^fx^m\z^u^ 
^M-x. ^^^^2o^^tz.\t^ti^m<Dmm\z 

moy^mizmm-^nn^. ^mm^o:>mmx\t. bxpj 

^h^Jy^7.thxn^L^o 

[0 14 0] ^x-^mu7^mm\zm:^x. ^mm-^vrz 
^vxm.mm^izm^'^tin^. absv^ts> ^o^^^ 

ytt(droplet)0?|^ffi«c«;j»$n^S, m-^^^^mt 
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[0 14 1] #'gffififgi4^b^^#Uv-ri. ^U31^- 

m=B \zn^^^\z^y)W^'^^n^. ^(ox^i^mm 

(D^m\zmr^o ^m^m\zm^u,^=^^^'}^^^/ 
^vti>\zr)f3:€t^^^t\z^y). ^mfx^mnmm. 

m:^m^\z^m'^n^^. 

[0 14 2] ^^^mizm^ysi-^-f htj-o^rcmov- 

;&aoit-r hti^ >^ft\tmmm^^mmm^\zm'^r 
^zt. ^rc\t. mm\:?EGt(DKjt^\z9ciL'ox. ^-i 
hti'i>^Tc\tmmm=F'^^Da^5./^uti>\zm.^ 20 
TLtsz.t\z^'Dxmmi^nn^. n^h<\x. -^-(vti 

^sigttfett^b^s u 1/ > u 13 <!: 3 4 ^r^ 

Q^^)v^m\zfs.^mmm^^xMx^m\z. ^^vti 

8) x\ ^^)u^^y^^)tiym^mimm Gff*u< 
umiti^^m^ owg/^-^xommp^omm^^T^) so 
\zm7L. ^vx^^\zK^^^^x^m^m\zm^tLmi^ 

[0 14 3] iJ--r h:fe-r >^;^cfiii5ilST<z)<fc'5;i^#i 

ma^^m^mo^^^n.i^'^o^oxz. m=F(DnfmnML 
mzm\yx\^^. '^m^mmm'f-^^xsm^m=^ (tgf- 

i3$S-&-r^») (BMP) 4» 

M^!KtJfC^^GtwK0i2.^m#^o fe^lit^> TNF> 

7.^^nmmm^=f'^. 'tn^<Dm^mm^<Dti^\z^ 



#gg¥7-2 7 8 2 0 3 

-f-rsiiihtccfco) . ^^^n^-So 

[0 14 4] ^Uni^-5yyU;^7>-'^^£3}tij-7-«§^ 

^j^*r^fcj?)tc m^\i^. ^> m^u> 

i^(tracheal ring), :feci;t)fglffl^M(DBj8^{C*5l^ 
T) , WfflTSSo )S^tC?^fiJc$nfc:tt#««» 

<^)3g^-cti, itn\t. -m\zmm(Dmmz^^7sh^rz 

rz\tm^^t\zJ^'DX. n-H^?^tiD-yic$n# 
>> Teflon {^WtMW > ^rz\tDac ron (lEiiSf 
[0 14 5] «^lR*feti:^»'& (nonun i on) 

<D^m\zmwfsim:^mt. ^unit^y^u:^>-'&^ 
i3{zm?i^^(Dmm<Drzisb(Dm:^mt. »^v<\t.^m 

-^bT^iimT^D, ^LT-^tCi^4 5%i^8 

*^6i5^K. »*u<(i*sii o^ra, Mmrr^ctiz 
^^x. -^i^izm^-^nm^. 
[0 14 6] §^^:f3iy-h^^rz\m^<omm<D^v:j 

^(D:^m m^\t. ff^4, 600, 533^. |nl^4,41 

2.947^, 1^1^,242,291^) (wJ;-pTPM$n#-5o fS 
m\Z\t. 43j;-?-10-100ing/inL<^«Sffl<Z)»a^^rS;^U 

^ij^i-^^/^utfymmizm^. ^lx^ux. mm 

mf)^^~^^x<Dm. s/j^^it^o n^nrc^'):2^^ 
/ ^ u ;^ > - 4t u v-jg-g-^^^^xn^^:!- ^ V^T^Ig 
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[0 14 7] n^n^^^'^W'U^m\z-^m^t'^nxm. 

[0 14 8] ^^)u^^J^^}ti>-^^m^-^^'t 
[0 14 9] ^U3i^-^/i/U:^7>-'&^*Uv-je-& 

^\i]^a^i),^\zmyj^nm^o y\^^^m^^{t^i^^ 
ct\z^^x. mmcomt^mmiz&^vr. m>^<D^m 

[0 15 0} ^un^^y^^jtiy-'^^t^U'^-^^ 
mt. m^^m}^^::i-hr^rzisb\z^m'^nn^o m 

y^a^^mzx-ox. mm.mm(oi^^^^nwm<Dmm 

(capsular contracture) ^M^i^^'&So ^M^U^—V 
[0 15 1] ^-SV^tt, ^5^U31^•^y^U/J>--a'^EK;P 

So 

[0 15 2] >5?^U31^5/^5/U;3^7>-'&^#U'T-)g'& 

3-N-rsfcs5(c^ffl$nt#. :i(Diit\z^-ox:i<Dm. 
^mti:i7'-^}v^'ft\yxmmm<o&m\z^^^tyM 

LT^'^^^^iKjfeCforeign body read ion) CD^S^ Sift 
^i>$ii:So 

[0 15 3] j!@'&#:m£R#l^^-rs^«[M-<Z>3— f ^ > 

i:.xs^^if-^)^-^^tsmm}¥\z'^m)^^mm,\^. 



(29) !l$ffi¥7-2 7 8 2 0 3 

5(5 

^-g-ti. ^mh\zKms^-^m^mxs'^^^^. wi^xm^ 

\m^(o^t&(Df^^^^^w\zm^m% mu^i:xf^ 
w.'^KPi-m^m^m^f^xmmw^^o 

[0 154] 

^^m\zm^'t^tc^\z. ^xro^mmm^f^r. jnn^ 
(Dmmm\^^%m(Dmm(omM'kMm\yX\^^m\ mm 

\z^^m^fAu^nx^^^ii\ nmm^^x^mm^^ 
*n#So >(Bic^$tirv^?a:tjna. SK^sags^^ 

[0 15 5] mmmi) i^^h.<D\ir)vu>m'rh 

U-^A (Life Core Biomedical}^^eA^$ns)^15nil 
COO. 2M NaOmcin;^. -^-LT— «&^S»$-&T^-?a:^?e£ 
(CfSo lM(DHCI^SKTtpttfcLfety;Vn>^5ml 

>''J>v->'U>>^^i^^ffiViT, O.SmKDPBS 

[0 15 6] #^nf^tt5|Sf^'>U>>^;0>^^h'JMfC|f 
^bTS 7'CT-O^^^-hLfco 16^^ 

[0 15 7] S-PEGSr'g-^U;i5:V^fc7;l'D>K^, ^<r> 
m^<DU>VU-)Vhhxm^^f:L. 16^m>^:i^ 

/to 

[0158] 2 ) -'&tgtt^14>fl:S-PEG40ing^l 

45M1C0 1M HC l^^l^U:^Co ^^iC^^UfcS. m 

30 mthtc^-nGmm,^y^)>i^\zm^w.^tL. 

[0 15 9] KTii^;WfcL/fet7;l/D>K06,6%(w/ 

^mm^. \iT)vaym^o.2\^mmtm'^'r^z.t\z 
^^xmmvtL. nT't^M\:\yt:L\i7)vuym.mm 

(pH13) t), v'U^i^JCSgfUfco 

[0 16 0] 2^C0'>U>>?^H;^3«;/^:^fCg^ 

miy. ^hxy^)yi^--y^)y-jm^^m^^xnmm^ 
m^x^tc. »ttit:U;rcS-PEG$ffiiTirf^;i'fi:Lfct7;v 

4z? [0 1 6 1] 6 Q-^i ommti^iyxm^hit^. mm^ 

CD) vU>vSmo^L';^c. ;icD^.«TttA*5 

y^^^o.x<Dmm'^misMmzu^tz. 

[0 16 2] (IIJSM3) 3 5ing/ffll(7)n^-^>^^f^ 
(pH2) Iml^, -%^^mmt%-YEGO^m\:Vtc 
mm (2%(w/v)) Imlt^g-g-rSo COS-PEG-n^- 

it"^t-§iT-fe^;HbL;thT;i.D>g?cDi 
Omg/mli^^g^ (PH13) 2ml«i:^'&L', fl^^OpH 
^^'fttcb, 'eixT=:W«Bttfi&tt{fcS-PEGS:3'7-y> 

5i? ^^n\ir)VuyWiomy5t^^^'^\z^^xf^^^'^ 
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So 

[0 16 3] (^i£^J4) Zyderm (lESK^) I Collag 
en (3 Smg/ml) 1 5 'J U h;i/*5J:t;t:T;i'D >SO 
1 Oiiig/iDl^lfi^lml^pH 1 OT^l'&t-So ^1 

PEG^ 2 % (w/v)-&W"r so. IMHCl (pHl)SI0t2m 

[0 16 4] (HJg^JS) 3 5 ng/mlOD Zyderm immm 
^) I Collagen (pH7) \%^)^ v V))/^W7^^)^^ 
jl:Lrcfc:7;i'D>K^ 1 Oing/iDiaWt*S0.2MNaOH 

(pHl 3) S^i^lml^ijl'&'rS- Ktt<bUJt-Wtltt 

[0 16 5] iMmm^) Zyderm (^i^^^) I Collag 
eD 1 ^ U U V h;l^*<fcO^KT-k5^;HbLfct:T;WD>'l! 
(DlOmg/ml^^ lffll?£, -^-n^npHQl^liS^L, 
t'^T-J^lC^'^rSo ^iC, O.IM HC I ^nfL^^t. 
o T d CD n ^ > - h r JI/ D >K^?K(^ p H $ ;fe 

ii1tlg14fgtt>f[:S-PEG^ftI;tT. ^^je-^lCctSlS^SS 

[0 16 6] (*M^J7) 

^-S-PEG^lSri'&ife^^^f So 5i5^gli$&^II^JC. 
5^5'>^^^fiM-^c:cos^£^rl'^^Jc^i!I-rs. ^^li^^rn 

[0 16 7] ;gt)II^WT, -^-UT^^Ll^ 

^JS^^t^A ^ns ;:: <i:tc^bT2^Hjiis^ff^T^$ 

M^i^^^aoe: t ^ D Off t>n^s ii 

;^?^^nso 

[0 16 8] 

M^'l4cojg^^$:M^-rs#^cD5^'f :f 
LT^t^jte-&$-ti:SCitCJ:f9, lg#«lc^^nrffi-C# 



(30) #ga^7-2 7 8 2 0 3 

u>7!)t#tf^n, dne^j^-en^n, ji^Kif-^^K^UT 

"tS. JjS«)lGO-mOO. 000Olfiffl{C:b}tS^l^:$^^S^W 

s. im^^itt, ffio^^ (WAfrf, mK'^m:f^!&:^m^ 

wimmm^\z:^^^xm,m'r^mMm\zm^^^m^^m^ 
jc, ^"f-izm^^nn. z.n\t. ^7K^mi^^\zmm^ 

a? <D±^-^\zmmr^. 

[0 16 9] *5!?9©^U3-t?-5/i5^U:ftf>-^*K2pU 

^n/t^Dm^^it^i4^w-rso 

[0 17 0] *^0JcOi^Unit5y^U;^>-^^4^U 

[0 17 1] ^mm\z^^^x\t. ±m^^^i^Tx\ m 

mrs.^mM^^Si^^tc^\z. umi^^xs^f^"^^^. 
^^mzm^ix,^>n^^ m^\-i. '^-( vti^y^tz. 
\tmmm=^) tu^^t^^tx^-^^mti^^^. 
[0 17 2] *S!§go^#JB^U:^^^uaiJ-5y^U;^ 

> - ^^if^ U -7 > ^^WT SHgP^iS^^ 

flS;^Sife31W:feci:mk^W^ft M^ife 
S) Sr^rTSo 



T;<^Jti^mm ti^)y:^)V-r 94024, 

D-H 660 
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